nervous system damage, and is fatal by age 3 to 4 years old. Type B (chronic form without nervous system involvement) is characterized by the same early and severe visceral symtoms except any neurological stigmata, and may attain adulthood (Brady 1983) .
A number of atypical cases which are not readily applicable into any of the categories have been accumulating in recent years. In sphingomyelinase deficient group, type A-like cases with prolonged course and type B-like cases with cherryred spots have been noticed. Responding to this fact, the classification of NPD was revised at the international symposium held in 1982 as follows : I. Sphingomyelinase dificient group, including Crocker's types A, B, and transitory type ; II. Sphingomyelinase non-deficient group, including type C and other types (Elleder and Jirasek 1983a, b) . The transitory type is a provisional designation for cases similar to type B with cherry-red spots.
To our best knowledge, only five cases with the transitory type have been reported. Since symptomatology and pathophysiology as well as proper classification are lacking in this rare type, it would be worth while reporting our cases comparing with type B and atypical type A with prolonged course. Results of extensive enzymatic studies on our cases will be reported elsewhere.
CASE REPORTS Case 1. AT., a 5 years and 6 months old girl, is the first child of unrelated and healthy Japanese parents. She was born in August 1981 after a full term pregnancy and an uneventful delivery. Her birth weight was 3,115 g. Neonatal jaundice was unremarkable. She was well in her infancy and achieved her motor milestones at appropriate ages. At 15 months of age she was referred to us for evaluation of a hepatosplenomegaly discovered during a routine medical check-up on one year-old children.
On admission, physical examinations were normal except for the enlarged liver (5 cm) and spleen (6 cm) palpable below the costal margins (Fig. 1) . Findings from neurological and mental examinations were normal. Blood chemistry was all within normal range except for only slight elevation of serum transaminases, acid phosphatase, and phospholipid and moderate elevation of triglyceride and f3-lipoprotein. A chest x-ray showed a diffuse reticulogranular shadow suggestive of lipid infiltration to both lungs (Fig. 2) . Bone marrow aspirates revealed numerous foam cells characteristic of Niemann-Pick cells, which were strongly stained with acid phosphatase, but weak with PAS and Sudan black B stain (Fig. 3) . Atypical cherry-red spots were found by fundoscopic examination. Sphingomyelinase activity in peripheral WBCs was very low and those of parents were about a half level of normal controls. On the second admission at 21 months old, other evidence for neuronal involvement was searched. Cytocentrifuge preparation of cerebrospinal fluid revealed several macrophages loaded with numerous vacuoles, suggesting central nervous system involvement (Chilcote et al. 1981) (Fig. 4) . Schwann cells and axons in rectal biopsy specimen were found to contain numerous electron-dense bodies and membranous cytoplasmic bodies on electron microscopy. Nevertheless, her psychomotor development as well as EEG and nerve conduction velocity were normal. At age 4, EEG was again normal and IQ by Suzuki-Binet test was 108. Up to present her physical and neurological examinations are entirely normal and doing well, except massive hepatosplenomegaly (palpable at the umbilicus level) and slight tendency to growth regression (-1.5 s.D. at present). Her visual acuity seems to be normal despite definite macular changes.
Two Sisters with Transitory
Type of Niemann-Pick Disease 29
Case 2. K.T., a 3 years and 9 months old girl, the sister of the case 1, was born in May 1983 after a full term pregnancy and an uneventful delivery. The birth weight was 3,100 g. Prenatal diagnosis was done to this case and the fetus found to be affected. Because of slow growth of cultured cells, the parents were asked to make a decison before the result was available and chose to continue the pregnancy. She was admitted to our hospital at 2 months of age. Physical examination was normal, including no jaundice, no palpable liver, spleen, and lymphnodes, neurological findings, and lungs on roentogenogram. However, numerous typical foamy cells were observed in the bone marrow aspirate. Fundoscopy did reveal cherry-red spot-like macular changes in both oculi. Several lipid- laden macrophages were found in the cerebrospinal fluid. Blood chemistry was normal. Enlarged liver (5.5 cm below the costal margin) and spleen (5.5 cm) was noticed at age 9 months, which were both palpable by 1 cm at age 4 months. Abnormal blood chemistry resembling her sister was found at age 2 years. EEGs taken at age 2 years and 3 months, and 3 years and a month were normal. Her DQ measured by Tsumori-Inage test and Suzuki-Binet test at age 1 year and 5 months, and 2 years and 4 months were 112 and 117, respectively.
Repeated neurological examinations remain normal. Physical growth is not disturbed yet (50 percentile at present).
MATERIALS AND METHODS

Enzyme assays in leukocytes and fibroblasts
Leukocyte fractions were isolated from peripheral venous bloods as described by Snyder and Brady (1969) . Skin fibroblast were initiated and maintained according to standard procedures, and harvested 3-7 days pastconfluency. Cell lines of types A and B NPD were purchased from Human Genetic Mutant Repository (Camden, NJ, USA), and cultured in our laboratory. Isolated leukocytes and fibroblasts were washed three times with 0.9% saline, 
Ultrastructural studies
Bone marrow aspirates and rectal mucosa biopsy specimens were fixed in 3% buffered glutaraldehyde solution, postfixed in 1% osmium tetraoxide solution, dehydrated in graded ethanol, and embedded in Epon 812. Ultra-thin sections were stained with uranyl acetate and lead citrate.
All biopsies and blood and CSF samplings were performed with informed consent.
RESULTS
Sphingomyelinase assay
Sphingomyelinase activities in leukocytes from the siblings were markedly reduced, while those of parents showed about a half value of normal controls suggesting heterozygotes. Residual activities in the siblings' fibroblasts were approximate to those of type B fibroblasts and somewhat higher than type A.
( Table 1 ). Those data established the diagnosis of sphingomyelinase deficient NPD to our patients. (Fig. 5) . Schwann cells and axons in the biopsied rectal mucosa were loaded with similarly looking inclusions, which has been known the characteristic of type A (Gumbinas et al. 1975 ) (Fig. 6 ).
DISCUSSION
Two siblings with transitory type of sphingomyelinase deficient NPD are reported. They are still alive and have been followed from as early as 2 months old to 5 years and 6 months old. Their clinical phenotypes are compatible with type B NPD but cherry-red spots and other evidence of neuronal involvement. To our knowledge, this is the sixth report on clinically and enzymatically described transitory type NPD in the literature.
Previously reported cases are summarized in Table 2 . Simultaneous assay of sphingomyelinase in fibroblasts with types A and B is made in two occasions including ours (patient Nos. 5, 6, 7). The activities of this type were well in accord with that of type B. Only our cases were investigated and demonstrated foam cells in the CSF and peripheral neuronal storage by rectal biopsy.
Although enzymatic data are lacking, several cases applicable to transitory type could be found in the literature (Videbaek 1949; Wegman et al. 1976 ). Wegman's case showed no neurologically abnormal findings despite abnormal inclusion bodies found in the sural nerve biopsy specimens.
On the other hand, cases with atypical type A NPD have also been accumulating lately. Even having definite neurological symptoms, their courses of disease are protracted in contrast to acute rapidly lethal course in classical type A (Fredrickson and Sloan 1972; Martin et al. 1972; Elleder et al. 1975 Elleder et al. , 1986 Elleder and Cihula 1983) . The clinical variation of those variant type A cases has a broad range. One of Elleder and Cihula's (1983) three siblings needs special attension. This 18 year-old boy with mild organ involvement and cherry-red spots was free from any neurological symptoms and had average intelligence, type of NPD cases whereas his sister disabled from the disease and died at age 7 years. Discrete neuronal storage was found in her autopsied brain.
The question of central and peripheral nervous system involvement in type B NPD has never been definitely answered. Lipid content in type B brain was not increased (Pilz 1970 ; Wilson and Raufman 1986) Recently, Vanier et al. (1985) assayed sphingomyelinase activity in fibroblasts from 34 NPD patients (11 with type A, 23 with type B) and 44 normal controls. Residual activities were 0.8% of control in type A and 3.9% in type B, which is consistent to our result. The activities of our cases were compatibe with that of type B, suggesting that the transitory type could be consistent with type B. Patterns of gene expression, however, may be tissue specific and there is no certificate that fibroblast phenocopy represent exactly the same brain tissue genome.
In any event, research for residual enzymatic activity and neuronal involvement in every apparent type B NPD patient would be important which might disclose latent neuronal affection and would greatly contribute to our understanding on the difference between type B, transitory type, and atypical type A NPD.
